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Introduction:  The  principal  objective  of  the  present  study  was  to compare  rates  of  postoperative  discom-
fort  after  anterior  cruciate  ligament  (ACL)  reconstruction  between  inpatient  (In)  and  outpatient  (Out)
management.
Patients  and  method:  A  single-surgeon  non-randomized  prospective  comparative  study  included  patients
undergoing  primary  surgery  for  isolated  ACL  tear  by short  hamstring  graft  in 2012–13. The  Out  group
comprised  patients  eligible  for and  consenting  to  outpatient  surgery  and  the In  group,  those  not  eligible
or not  consenting.  The  principal  assessment  criterion  was  onset  of at least  1 symptom  of  postoperative
discomfort  (SPD):  anxiety,  nausea  and  vomiting,  malaise,  vertigo  or stomach  pain,  between  postoperative
days  0  and  3. Secondary  assessment  criteria  were  difﬁculty  in getting  to  sleep,  getting  up  during  the  night,
regular  walking  or going  out,  number  of  episodes  of knee pain  and  waking  because  of pain.  All  criteria
were  assessed  on-line  by  the  patient.
Results:  One hundred  and  thirty-three  patients  ﬁlled  out  the  questionnaire,  70 in the  Out  group and  63
in  the  In  group;  42  females,  91 males;  mean  age, 30 ± 9  years.  Between  D0  and D3,  the proportion  of
patients  with ≥l  SPD  was  comparable  between  groups  (Out 37%  vs  In 41%,  P = 0.62).  Out-group  patients
had  signiﬁcantly  less  difﬁculty  sleeping  the  ﬁrst postoperative  night  (P =  0.01),  got up  signiﬁcantly  more
often  during  the ﬁrst  night  after  surgery  (P  <  0.0001),  more  often  walked  regularly  on  day  1 (P  =  0.03),  and
were  signiﬁcantly  less  often  woken  by  pain  during  the  ﬁrst  night  (P = 0.003). Risk  factors  for  SPD  were
female  gender  (OR  =  4.8 ±  1.9)  and  postoperative  complications  (OR  = 3.8  ±  2.5).
Conclusion:  Patients  undergoing  ACL  reconstruction  on an  outpatient  basis  did  not  show  more  symptoms
of  postoperative  discomfort  than  those  managed  as  conventional  inpatients.
Level of evidence:  IV; prospective  comparative  study.
© 2015  Elsevier  Masson  SAS.  All  rights  reserved.. Introduction
Symptoms of postoperative discomfort (SPD) are disagreeable
ensations, of varying intensity but usually not severe. Some may
e speciﬁc to a particular surgical procedure, but many are general,
iable to occur during early postoperative course in any surgery
atient. In a prospective study of 1071 patients undergoing out-
atient surgery, including 117 in orthopedic surgery, the main
ost-discharge SPDs were incision site pain (26.9%), headache
11.6%) and somnolence (11.5%). In terms of frequency of SPDs,
rthopedic surgery showed the most incision site pain (53.9%),
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877-0568/© 2015 Elsevier Masson SAS. All rights reserved.the second most nausea and vomiting (11.2%) and the third most
somnolence (7.7%) and vertigo (6.8%) [1].
A recent literature review by the French health authority (Haute
Autorité de santé: HAS) highlighted the fact that no comparative
studies have as yet assessed SPD onset according to in- or outpa-
tient management [2]. The question needs examining, as the rate of
outpatient surgery is continually increasing, including in orthope-
dics, and may  be compromised by such symptoms, causing patient
dissatisfaction. Identifying SPDs and their risk factors could also
improve patient information and management.
The princeps study of the feasibility of outpatient surgery in
anterior cruciate ligament (ACL) reconstruction reported no severe
adverse events and demonstrated that, in a selected population,
risks were comparable to those of conventional inpatient man-
agement, with no signiﬁcant difference in postoperative pain or
satisfaction [3].
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The principal objective of the present second study was to com-
are SPD onset rates after ACL reconstruction between in- and
utpatient management. The study hypothesis was  that SPD is not
reater in outpatient than in inpatient surgery.
. Material and method
A single-surgeon non-randomized prospective comparative
tudy conducted in 2012–13 included all patients undergoing
rimary arthroscopic ACL reconstruction. Two groups were con-
tituted: an outpatient group (Out) comprising patients eligible for
nd consenting to outpatient surgery, and an inpatient group (In)
omprising those not eligible or not consenting. An institutional
eview board approved the study; patients provided informed
onsent; and the database was registered with the French data pro-
ection commission (Commission nationale de l’informatique et des
ibertés: CNIL).
A detailed clinical pathway was drawn up for outpatients, fol-
owing health authority guidelines [2]. Surgery was  performed
nder arthroscopy, using a short hamstring graft (TLS®) [4].
nesthesia and discharge analgesia protocols were standardized
3]. Surgery was  performed under either general (GA) or spinal
SA) anesthesia according to the patient’s preference. Ultrasound-
uided crural block using 20 mL  0.475% naropeine could be
dministered in the induction room in either case. At discharge,
8–72 hours’ analgesia was systematically prescribed, associat-
ng paracetamol to naproxen in absence of contraindications for
SAIDs, and an anti-gastric secretory agent. In case of residual
ain, the paracetamol tablet could be replaced by a tablet of
ramadol-paracetamol or paracetamol-codeine. Morphine could
e provided for inpatients. The evening after surgery, the out-
atients were discharged home with a knee protection brace
nd crutches, accompanied by a third party in a motor vehi-
le. Inpatients were systematically raised from bed once by a
hysiotherapist.
able 1
ymptoms of discomfort experienced at least once between D0 and D3 in the two groups
Symptoms of discomfort at least once between D0 and D3 Out gr
Vertigo 12 (17
Nausea/vomiting 8 (11
Malaise 7 (10
Stomach ache 7 (10
Anxiety 5 (7.1
a Outpatients.
b Inpatients.
able 2
econdary assessment criteria.
Secondary assessment criteria Out groupa (n =
Waking the night after surgery due to pain 17 (24%) 
Number of episodes of knee pain from D0 to D3 3 ± 2 
Regular walking or going out on D1 22 (31%) 
Regular walking or going out on D2 38.6% 
Regular walking or going out on D3 55.7% 
Getting up in the night of D0 50 (71%) 
Getting up in the night of D1 87.1% 
Getting up in the night of D2 91.4% 
Getting up in the night of D3 94.3% 
Difﬁculty getting to sleep the night of D0 20 (29%) 
Difﬁculty getting to sleep the night of D1 37.1% 
Difﬁculty getting to sleep the night of D2 44.3% 
Difﬁculty getting to sleep the night of D3 35.7% 
: statistically signiﬁcant; NS: statistically non-signiﬁcant.
a Outpatients.
b Inpatients. Surgery & Research 101 (2015) 163–166
2.1. Assessment criteria
The principal assessment criterion was  onset of at least 1
SPD (anxiety, nausea and vomiting, malaise, vertigo or stomach
pain) between D0 (day of surgery) and D3 (postoperative day
3). Secondary assessment criteria were waking because of pain
during the night after surgery, number of episodes of knee pain
between D0 and D3, regular walking or going out between D1 and
D3, getting up during the night between D0 and D3 and difﬁculty
getting to sleep between D0 and D3. All self-assessment criteria
were entered on-line by the patient on the websurvey.fr® site in
response to an e-mail containing a link to the site sent on D4 (see
electronic Appendix A).
2.2. Statistical analysis
Depending on distribution normality, quantitative variables
were assessed on Student-t or Mann-Whitney tests and qualita-
tive variables on Chi2 or Fisher exact test. Risk factors for onset of
≥1 SPD were explored on uni- and multivariate analysis by logis-
tic regression; variables with signiﬁcance level < 0.25 on univariate
analysis were entered in the multivariate analysis. The signiﬁcance
threshold was  set at P < 0.05.
3. Results
One hundred and thirty-three of the 138 patients included
(96.4%) responded to the assessment questionnaire: 70 Out and 63
In. The In group comprised patients refusing outpatient treatment
(27/63), living alone or too far away (22/63) or excluded on medical
grounds (14/63: 6 with complex knees, 3 with history of phlebitis,
2 with coagulation disorder, 2 with neurologic pathology and 1
with history of septicemia). The two groups were comparable
for age (29 ± 8 years in the Out group and 31 ± 10 years in the In
group; P = 0.29), gender (21 female/49 male in the Out group and 21
female/42 male in the In group; P = 0.71), and accident-to-surgery
interval (in months) (respectively, 16.9 ± 23.9 and 14.4 ± 31.1;
.
oupa (n = 70) In groupb (n = 63) P
.1%) 17 (27%) 0.17
.4%) 10 (15.9%) 0.45
%) 5 (7.9%) 0.67
%) 3 (4.8%) 0.25
%) 4 (6.3%) 0.85
 70) In groupb (n = 63) P
31 (49%) 0.003 (S)
3.2 ± 2.5 0.59 (NS)
10 (16%) 0.03 (S)
34.9% 0.66 (NS)
52.4% 0.70 (NS)
12 (19%) <0.0001 (S)
85.7% 0.81 (NS)
96.8% 0.28 (NS)
98.4% 0.36 (NS)
31 (49%) 0.01 (S)
47.6% 0.22 (NS)
38.1% 0.46 (NS)
34.9% 0.92 (NS)
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aFig. 1. Evolution of the various symptoms of post
 = 0.59). There was no signiﬁcant difference in type of anesthesia
etween the Out group (GA 16/70, 22.8%; SA 54/70, 77.1%) and
he In group (GA 22/63, 34.9%; SA 41/63, 65.1%) (P = 0.12). Crural
lock was performed in 47/70 patients of the Out group and 44/63
f the In group (P = 0.73). There was no signiﬁcant difference in
ssociated procedures: partial meniscectomy, meniscal repair ortive discomfort from D0 to D3 in the two groups.
microfracture (15/70, 21.4% vs 10/63, 15.9%; P = 0.41). Six early
postoperative complications occurred in each group: 10 diffuse
hematomas without hemarthrosis (5 In, 5 Out), 1 case of bleed-
ing within the dressing (an outpatient, not discharged) and 1
phlebitis (In). Mean hospital stay in the In group was 2.7 ± 0.8
days [3].
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Most patients took analgesics during the ﬁrst 4 days, with a
igniﬁcantly more frequent consumption in the In group on D1
57/63 vs 47/70; P = 0.001). In the In group, 36/63 patients (57.1%)
sed morphine in the evening of surgery, and 18/63 (28.6%) on
1, 7/63 (11.1%) on D2 and 5/63 (7.9%) on D3. Out-group patients
igniﬁcantly more often took paracetamol-codeine in the evening
fter surgery (P = 0.0001) and naproxen in the evening after surgery
P = 0.02), on D2 (P = 0.005) and D3 (P = 0.02).
Between D0 and D3 SPD rates were comparable between
roups: 26/70 (37%) with ≥1 SPD in the Out group and 26/63 (41%)
n the In group (P = 0.62). Taking all patients together, SPDs in
ecreasing order of frequency were: vertigo (22%), nausea and
omiting (14%), malaise (9%), stomach ache (8%) and anxiety (7%),
ithout signiﬁcant difference between groups (Table 1). Day-by-
ay analysis showed that outpatients had signiﬁcantly less vertigo
n D1, D2 and D3 (Fig. 1), had less difﬁculty getting to sleep the ﬁrst
ight after surgery (P = 0.01), got up signiﬁcantly more often during
he ﬁrst night after surgery (P < 0.0001), walked regularly or went
ut signiﬁcantly more often on D1 (P = 0.03), and were woken by
ain signiﬁcantly less often the ﬁrst night (P = 0.003) (Table 2).
Possible risk factors for ≥1 SPD were tested. Univariate anal-
sis identiﬁed age > 26 years (P = 0.03), female gender (P < 0.0001)
nd early postoperative complications (P = 0.15). Type of manage-
ent (in- or outpatient), type of anesthesia (general or local) and
se of crural block were not signiﬁcant factors (P > 0.25). The only
isk factors remaining on multivariate analysis were female gen-
er (odds ratio (OR), 4.8 ± 1.9; 95% CI, 2.2–10.7) and postoperative
omplications (OR, 3.8 ± 2.5; 95% CI, 1.1–13.5).
. Discussion
This comparative study in a large continuous single-surgeon
eries found outpatient ACL reconstruction not to be associated
ith greater postoperative discomfort than inpatient management.
he most frequent SPD was vertigo, followed by nausea and vom-
ting and malaise.
Symptom frequencies were in agreement with the literature,
or surgery in general. A 2002 literature review analyzed 31 obser-
ational studies in outpatient surgery [5]. Mean frequency over
 period of 1 to 7 days was 18% (range, 7–41%) for vertigo and
7% (0–55%) for nausea; in the present outpatient group, over a
eriod of 4 consecutive days, the rates were respectively 17.1% and
1.4%. A study of outpatient knee arthroscopy [6] reported a rate of
1.5% for nausea and vomiting during the ﬁrst 3 postoperative days.
hese ﬁgures are comparable to those of Chung et al. for outpatient
rthopedic surgery patients contacted by telephone 24 hours after
ischarge [1].
In a randomized study, Krywulak et al. compared 21 ACL recon-
truction patients managed on an inpatient basis and 19 on an
utpatient basis [7]: satisfaction was signiﬁcantly greater in the
utpatient group, with no signiﬁcant difference in pain, nausea,
omplications or readmission. Kao et al. reported 37 ACL recon-
truction patients, 25 managed on an inpatient and 12 on an
utpatient basis, and found comparable results for postoperative
ain and function [8]; costs comparison showed 58% savings with
utpatient surgery.
SPDs are frequent and often persistent. Mattila et al. [9] reported
ore than 86% of patients with at least 1 symptom at D0, 49% up
o D3 and 24% up to D7. The most frequently reported risk fac-
ors are general anesthesia, female gender, young age and long
urgery time [1,9]. In the present study, the only identiﬁed risk fac-
ors after adjustment were female gender and early postoperative
omplications.
Patients in the Out group got up during the ﬁrst night after
urgery and walked regularly or went out on D1 signiﬁcantly more
[ Surgery & Research 101 (2015) 163–166
often than In group patients. The difference faded over the follow-
ing days: normal function seems to be recovered more quickly after
outpatient surgery, probably due to a feeling of conﬁdence on being
discharged home with just a brace and crutches.
There was  no signiﬁcant difference in the number of times the
patient had knee pain, but Out-group patients were signiﬁcantly
less often wakened by pain during the ﬁrst night; going to sleep
in a familiar, reassuring world probably explains this. The prin-
ceps study [3] also assessed mean pain intensity on a 0–10 scale,
and found no signiﬁcant difference between groups (2.9 ± 1.8 for
outpatients and 3.4 ± 2.3 for inpatients; P = 0.21).
The main limitation of the present study was the absence of
randomization. The strong points were the comparative design and
exhaustiveness of data collection. Data were directly entered on-
line by the patient, and the response rate was high: 96.4%, whereas
the mean rate in most published studies is 62% [10].
5. Conclusion
Patients undergoing ACL reconstruction on an outpatient basis
did not experience more symptoms of postoperative discomfort
than those managed on a conventional inpatient basis. They got to
sleep more easily the ﬁrst night after surgery, got up more often, and
walked more regularly the following day. Risk factors for onset of
SPD are age greater than 26 years, female gender and postoperative
complications.
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